I 



CM 



NIP-154 

approximately 145 seconds. Subsequently, the etching process 
is finished after approximately 200 seconds. Generally, the 
shoulder portion 84a (at a corner portion of either right or 
left upper portion of the gate electrode) of the silicone 
nitride film 84 is readily reduced, and increasing the 
selection ratio at the shoulder portion 84a of the silicone 
nitride film 84 and the oxide film 83 is extremely difficult. 
However, in accordance with the condition of the present 
embodiment, a relatively high value, such as approximately 20, 
was obtained for the selection ratio of the reduction at the 
shoulder portion 84a of the silicone nitride film 84. 



IN THE CLAIMS 



Please amend claims 1-10, 12-14, and 16-18 as follows: 



2>'» 



1. (Amended) A dry\etching method comprising the steps of, 
preparing a \ semiconductor wafer which comprises a 
semiconductor body, a Plurality of gate electrodes formed on a 
main surface of said semiconductor body, a nitride film formed 
to cover said gate electrodes on said main surface, an oxide 
film formed to cover said nitride film on said main surface, 
and a mask film having a hola pattern formed on said oxide 



Q^\/film, said hole pattern exposing a surface portion of said 

M \ 

oxide film located between saidvgate electrodes ,- 
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disposing said wafer in an etching treatment 

chamber ; 

generating electromagnetic waves and a magnetic 
field in an etching treatment chamber under vacuum, 

generating p\asma by electron- cyclotron resonance, 

and 

etchinq said surface portion of said oxide film in 

\ 

said hole pattern in said fetching treatment chamber, wherein 
a distance between an antenna which is arranged in 

said etching treatment chamber and injects the electromagnetic 

waves, and said wafer is set \t a value in the range from 

30 mm to 100 mm, 

the frequency of said\electromagnetic waves is set 

at a value in the range from 3 00 N MHz to 600 MHz, 
a magnetic field gradient is set, 
two kinds of electronic temperature regions are 

generated between said antenna and t^e wafer, and 

an etching treatment is performed in a condition, 

that a gas pressure in said etching treatment chamber is in 

the range from 0.1 Pa to 4 Pa. 



2. (Amended) A dry etching method as claimed in claim 1, 
further comprising the steps of : 
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introducing a gas consisting of at least carbon and 
fluorine into said etching treatment chamber, 

generating V (fluorine radicals) and ions 
corresponding to CF 2 iA said plasma, each amount of which is 
independent from each otther, and 

performing sai etching treatment. 

3. (Amended) A dry etching method as claimed in claim 2, 
further comprising the steps \pf : 

introducing a gas consisting of at least carbon and 
fluorine into said etching treatment chamber, 

determining power of a Yiigh frequency power source 
for generating said high electromagnetic waves, and 

performing said etching treatment . 

4. (Amended) A dry etching method as claimed in claim 1, 
further comprising the steps of: 

generating electromagnetic waves and a magnetic 
field in said etching treatment chamber, 

generating plasma by electron-cyclotron resonance 

(ECR) , and 

performing said etching treatment. 
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5. (Amended) A &ry etching method as claimed in claim 1, 
further comprising\the steps of: 

introducii\g a gas consisting of at least carbon and 
fluorine into said etching treatment chamber, 

generating electromagnetic waves and a magnetic 
field in said etching treatment chamber, 

generating plasma by electron-cyclotron resonance 

(ECR) , 

determining a posVtion of ECR, 
generating F (fluoirine radicals) and ions 
corresponding to CF 2 in said pVasma, each amount of said F and 
said ions being independent from each other, and 
performing said etching^ treatment . 



1 1 6. (Amended) A drV etching method as claimed in claim 1, 
further comprising tlje steps of : 



OA 



introducing \a gas consisting of at least carbon and 

fluorine into said etd\mg treatment chamber with a pre- 

A 

determined flow rate, anV 



performing saidXetching treatment 




7. (Amended) A dry etc\ing method as claimed in claim 1, 
further comprising the s^fe&s c£f 
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generating F (fiuorine radicals) and ions 
corresponding to CF 2 in saip plasma, each amount of said F and 
said ions being independent \flom each other, in correspondence 
to an etching process of iireu^Lating film, and 
performing said etching treatment 



8. (Amended) A dfc^y etching method comprising the steps of: 

preparing \=i wafer which comprises a substrate, a 
plurality of gate electrodes formed on a main surface of said 
substrate, a first filn\ containing nitrogen formed to cover 
said gate electrodes on aaid main surface, a second film 
containing oxygen formed t© cover said first film on said main 
surface, and a mask film having a hole pattern formed on said 
second film, said hole pattern exposing a surface portion of 
said second film located between said gate electrodes; 

disposing said wafer i\j an etching treatment 

chamber; 

introducing a gas consisting of at least carbon and 
fluorine into said etching treatment \chamber under a reduced 
pressure , 

generating electromagnetic wa^s and a magnetic 
field in said etching treatment chamber, 

generating plasma by electron- cyclotron resonance, 

and 
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performing an etching treatment with said wafer, 

wherein 

a distance between an antenna, which is arranged in 
said etching treatment chamber and injects the electromagnetic 
waves, and said wafer is s^t at a value in the range from 
3 0 mm to 100 mm, 

a magnetic field gi^adient is controlled by setting 
the frequency of said electromagnetic waves at a value in the 
range from 300 MHz to 60 0 MHz, 

a generation ratio of ct 2 /F is controlled by varying 
two kinds of electronic temperature^ regions between said 
antenna and said wafer, and 

an etching treatment for selectively etching said 
second film is performed. 

9. (Amended) A dry method as claimed in claim 8, wherein 

said etching treatment is performed in a manner that 
an electronic temperature around said wafer is decreased in 
accordance with elapsing of the etching time corresponding to 
the etching treatment for contact holes of said wafer. 

10. (Amended) A di^y etching method comprising the steps of: 

preparing a wafer which comprises a substrate, a 
plurality of gate electrodes formed on a main surface of said 
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substrate, a firfet film containing nitrogen formed to cover 
said gate electrodes on said main surface, a second film 
containing oxygen formed to cover said first film on said main 
surface, and a maskNfilm having a hole pattern formed on said 
second film, said hoik pattern exposing a surface portion of 
said second film located between said gate electrodes; 

disposing said\wafer in an etching treatment 

chamber; 

introducing a gas\ consisting of carbon and fluorine 
into said etching treatment Chamber under vacuum, 

generating electromkcjnetic waves and a magnetic 
field in said etching treatment chamber, 

generating plasma by electron- cyclotron resonance, 
and ^ 

performing an etching treatment with said wafer, 

wherein 

a distance between a wafer lacing plane, which is 
arranged in said etching treatment chamber, and said wafer is 
set at a value in the range from 30 mm t<^10 0 mm, 

a magnetic field gradient is determined by setting 
the frequency of said electromagnetic waves at a value in the 
range from 3 00 MHz to 6 00 MHz, 

two kinds of electronic temperature regions are 
generated between said wafer facing plane and saioVwafer, and 
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an etching treatment is performed in a condition, 
that a gas ^pressure in said etching treatment chamber is in 
the range 'from 0.0 Pa to 4 Pa. 

12. (Amended) A dry etching method as claimed in claim 11, 
wherein 

two kinds of electronic temperature regions are 
generated between said wafer facing plane and said wafer, 

radicals and ions contributing to said etching 
treatment in plasma are generated, each amount of said 
radicals and said ions is independent from each other, and 

said etching treatment is performed. 

13. (Amended) A dry method as claimed in claim 10, wherein 

electromagnetic waves and magnetic field are 
generated in said etching treatment chamber, 

plasma is generated by electron-cyclotron 
resonance (ECR) , 

a position of ECR is determined, and 

said etching treatment is performed. 
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14 . (Amended) A dry ^tching method as claimed in claim 13 
wherein 

a gas consisting of at least carbon and fluorine is 
introduced into said etching treatment chamber, 

two kinds of electronic temperature regions are 
generated between said waferv facing plane and said wafer, 

F (radicals) and io\s corresponding to CF 2 in plasma 
are generated, each amount of s^id radicals and said ions is 
independent from each other, and' 

said etching treatment isV performed . 



,0 




16. (Amended) A dry etbhing method as claimed in claim 14, 
wherein 

F (fluorine radicals) and ions corresponding to CF 2 
in said plasma are generatedX each amount of said F and said 
ions is independent from eachYther, in correspondence to an 
etching process of the oxide filNj, and 

Said etching treatment res performed. 

(Amended) A dry etching method Ncomprising the steps of: 
preparing a semiconductor wafer which comprises a 
semiconductor body, a plurality of gate ^electrodes formed on a 
main surface of said semiconductor body, nitride film formed 
to cover said gate electrodes on said main Surface, an oxide 
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film formed t\o cover said nitride film on said main surface, 
and a mask film having a hole pattern formed on said oxide 
film, said hoik pattern exposing a surface portion of said 
oxide film locaAed between said gate electrodes ; 

disposing said wafer in an etching treatment 

chamber; 

generating electromagnetic waves and magnetic filed 
in said etching treatment chamber, 

generating p\Lasma by electron-cyclotron resonance in 
said etching treatment \phamber, and 

performing an\^tching treatment with said wafer, 

wherein 

a distance between a wafer facing plane, which is 
arranged in said etching treatment chamber, and said wafer is 
set at a value in the range frbm 30 mm to 100 mm, 

a magnetic field gradient is determined by setting 
the frequency of said electromagnetic waves at a value in the 
range from 3 00 MHz to 60 0 MHz, 

the generation ratio of cK/F is controlled by making 
two kinds of electronic temperature regions, which are 
generated between said wafer facing p]Wne and said wafer, 
variable by controlling the magnetic field gradient, and 

the etching treatment for selectively etching said 
nitride film is performed. 
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18. (Amended) A chry etching method comprising the steps of: 

preparing a wafer which comprises a substrate, a 
plurality of gate electrodes formed on a main surface of said 
substrate, a first filA containing nitrogen formed to cover 
said gate electrodes on \said main surface, a second film 
containing oxygen formed \to cover said first film on said main 
surface, and a mask film having a hole pattern formed on said 
second film, said hole pattern exposing a surface portion of 
said second film located between said gate electrodes; 

disposing said wafeY in an etching treatment 

chamber; 

introducing a gas consisting of at least carbon and 
fluorine into said etching treatr^ent chamber so as to maintain 
a gas pressure in said etching treatment chamber, 

generating plasma by electron-cyclotron resonance in 
said etching treatment chamber, and 

performing an etching treatment with a wafer, 

wherein 

a distance between a wafer facing plane, which is 
arranged in said etching treatment chambeV, and said wafer is 
set at a value in the range from 30 mm to loo mm, 

each of frequencies of a high frecfUency power source 
for generating first electromagnetic waves and a high 
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